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N-tennlnally monopeflylated polypeptides and 

(57) Descrbed are: 



process for their preparation. 
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preparing a N-terminaJly monope- 
flyteted polypeptide conprlsino the steps of 



(a) 



(b) 



reacting in an aqueous medium a polypep- 
tide having an alpha-amlno-group at its N- 
tenninus with a water-soluble polyethylene 
glycol having a single aldeiiyde group 
under conditions of a reductive aHqrlatfon 
and at a pH suffidentJy addle to selectively 
activate the alpha amino-group and 

separating the N-terminafly monope- 
gylated polypeptide from the reaction mix- 
ture. 



and the resulting polypeptides, such as consensus 
alpha-inteiferon. 
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Background 



London tko. OLD. ^^Ip^'^'^^ '^^O^^^y 1^92) (publ.shed by Mediscript MounWew Court. FriernBametLane. 
formulation of adenosine dS£LTs ^mJL S^^^ PEG nwlecule). For example Adagen. a pegylated 

Produced Thereby." ssued T^t^^l'r^Z' Polyettrylene CSIycol and Product 

berg and J. RobeXs.Slp^i (iS^' * ^^'^^'^^^^^L. Enzymes as Drugs.. J.S. Holcer- 

CSf'^G S?fnS.!!!«t^° protein Which has been chemically modified is granulocyte colony stimulating factor. -Q- 
r^/nJ^''^^l^f^^°" ^"^ ° published December 12. 1990. entitled. "Chemically Modified Granulo- 

Modffied G-CSF and analogs thereof are also reported in EP 0 473 268. published March 4 1 992 entitled "Con 

^ publith'S'SjSbefrSS' aranulocyte colony stimulating factor activity is reported In EP 0 335 423 

^hirTn^T ^"^'^J P^y'«*«^ EP 0 442 724. entitled. "Modified hlL^." (see co-pending U.&S.N. 07/632.070) 
which discloses polyethylene glycol molecules added to IL-6. «"^.w'vi/ 
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^ EP 0 154 316. published SeptertU^er 1 1 . 1 985 reports reacBng a lymphoWne w«h an aWehyde of pc.yettv.ene g,y- 

mayToTerbe'^^te^c':^^^^^ »° «"«ng group. Such mo.e«es 

f icult to use to product therapeSc ^uSs Ts J^T^X Ih.^"^ ^ this method may be dif- 

et al.. In: Stability of protei^pharmSSSte i^^^ ^"^"^^ by-products. See Francis 
(Eds. Ahem.. tSk^ M^Lnning^SSTpiS^^' and strategies for pn«ein stabHization 

^tion Tresyl Ch.oride?%p,iciti6ns In^-Zn^rt J ^'^^^^^ Acf- 

^-^^it^^-eKisr^^^^^^^^^^ 

methoxlypoly(et»Tylene glyio? aldeh^ via r^J^^^ f^M^ 

MePEGWrfied under conditions alUngVel^S-dov^^^^ that 50% of the C04-lg was 

report that the in vitro binding capability of the modtfted cni^n S * PfSWation. Id. at page 137. The authors also 
to the extent of MePEQylation. toSsee ^sT R^iui S^o?Ju„?t ' ""^^"^^ = ^« 

selective attachment of fliennkergrou^ ciSlvSSl toS^^ 

None of the methods in the oenTr^STo^Tl? * * '^'^ ^^"P « P~*e'" ^"bstrate (insulin), 

attachment of a water soluble ify^eMo^fN^^ef^^^^^^^^ ^!^^T^n"T tojparfcular proteins, allow for lelectK4 
existing methods provide for non-sXl^L atechZT^ ^ 

as a lysine side group, or at the N-teSi ^S^iJ^ i^hl^^^^ "^l^f' ♦''^ P^te'". sucA 

CSF molecules, some molecules ha/e aXer^i rISX nf population. For example, for pegylated Q- 

protein molecules with five lysine rSS^SeS^^e ^SSS!!:,' "^f^ *^ '^^^ ^ "'"^on- 
having Six polyethylene glycil molS^ 2me fh^ some STLmftSJoT * heterogenous mixture, some 
amongthe molecules with several, rhe^^^ a^^!^^^^ ^™ ^ some rero. And. 
ent molecules. • ■'^^®^®"®9'y«"'™'«*es may not be attached at the same location on differ- 

bilHy^1,f.'o^SrS^.?r^^^^ 

superoxide dismutase with polyethylene^S ;rvS SSonsTtSl „!!ISL°^'^ nonselective conjugatfon of 
(RMcGotf etal. Chem: Pharm. Bull. 36.307VS91(lS ^Z^^ modrfied eizyme were completely inactive 
differs in composition from lottotot.Somroftt,^^^^^ 

tions as others, and this may result iraJh m^^^i!^ '"""^ as stably in some ioca- 

are randomly ittachSf ^^thSTe t^^^^TT^ d«aodated with the protein. Of course, if such moiS 

cannot beprLselypred^e'S^^^rC';^^^^ 

dosing may be inaccurate. From a producer's point of^Z Z^^r^ ««5"lation time may vary from tot to lot and thus 

tan may have added compiexities^Srf^^arll ^^^^ 

modification Without a ^In^nTrnTeC^Z'^rl^J^Z T^l^' '"'^'"^ 

disadvantages due to possible anSlISj^ ^ " ^ """^"S "^^y used, there may be 

present ^on addLsesthis^e^h Tnu^^ ^^i^T "^^"^ "^"^ ^"^"^ ^^^^ ^^i- The 
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specific prot^ ^ chemically modifying proteins (or analogs thereoO as well as specific modificatfons of 

pegylated. and therefore, this species provides processing advantages. pomon ox me n termini are 
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mp.ety at the N-terminus. This provides for a SbSX^JS^Lo^t^" attachment of a water soiuble^lymer 
ecules as well as (if polyethylene glycol is used)TD^««^r ?fL*^*°" °^ polymer/protein corijugarte mol- 
glycol moiety directly ccupS to the^n '""'^'^ ''^^•"fl «he pil^^e 

feron. and these provide for additlonJCeSsy^?^^^ 

Brief PgscrlnHon of ttiA 

41 monopegyiated Q-CSF. «-^J>^. (Une D) lysine 35 monopegylated Q-CSF; (Une E) lysine 

pared to an or^l^Tj^:^'^ ' ^" ^° monopegylated G-CSF spec.es com- 

tivesrsr^iy^^nf^ra^:^;^^^^^ 

nallypegylatedG^FjysinesSrr^oS^^GjS^,^^"^^ 

average white blood cell count area und«?,e Tl^?^*S^^'^^*^ ^ 5B illustrating the net 

Q-CSF derivatives listed above. * «J»«"«a"eous injection of the various monopegylat^ 

monS^jJ^^aSF^^^^^^^ 

terminally monopegylated G-CSF or (6B\ iv^ina 'O"^ stability studies conducted at pH 6.0 at 4''C for fSAl N 

weights (6 kDa. 12kDa and 20 kDa). ^il^'ation of rh^<;SF wrth MPEG aldehydes of different molecular 



Detailed D^y^^ 
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iein^:nS'^^7^Z^'''' to s^bst,^,,, ^ ^^^^^^^ ^^^^^ ^^^^ ^ 

^^^.n^oneaspect^^epresent inventor 

provJe^TslSSryrS^nr^^^^^ 

used herein means that the onlylolymer/b^-Sibi (^S?^ con,ugate. "Substantially homogenous" as 

The preparation may contain unrS^El T e Sa^^^^ '^^"9 
N-terminal sequencing, one example SlS^pS S^a pSpTSSl wS^.^ r^^Sl^ ''^^^P*''^^ «^ 
jugate, and at most 10% unreacted protein PreSrthi^Ij * ^ monopolymer/jjrotein con- 

preparation (as in the working exam^te^^ "^^^ ^ '^^ «5% of the 

the preparation or more. The mon^lymSSn ^uS^S N-term.nally monopegylated material is 99% of 
enous- N-terminally pegylated Q-SFTrSS^^s^Sni^ ^ * ' "substantially hombg- 

Play the advantag^ T a hor^Sn^sTe-^^^^ ^? ^'^ homogenous enough to dis- 

phamiacokinetics °'™genous preparation. e.g.. ease in clinical applicatfon in predictability of tot to lot 

istha^oTC'SSXTo^,;^^^^^ 

may prepare a mixture of Sirtous^^otein S v^S^n^^^^ *° '"""''^ ' 

and combine with the mohopolyme^era^lg^^^^ "^'f tetra-. ate.) 

ture with a predetem^ned p^^rtton'of ^S^"^" t^^^^^ ^"^ « "^^ 
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mammaHan organisms or. alternaLly. a pfodu^ ^^J^^IZ^^ "^"^'^ "'^^ ^ ^^o'^*** 

expression of exogenous DNA sequenceJlSi^e^ r^nS or^J^^^^^ 
5 prokaryotic hosts include various iZter^trT^ su^^JrJ^T ^^^^^ Suitable 

mammaoan cells (e.g.. Chinese hamster J^^ ce" ,;^"^ ^!^^ "^"^^ ^^ S- cere^isiae) and 

expression product may be glycosvSaJ S!^L!mLr ^ ^ ^^P^^'^'^S upon the host employed, the Q-CSF 
sylated. The G-CSF exJreL^^^u^n^^^ cart)ohydrates. or it may b; non^yS 

present invention co^mplatS S^yS; Si ^^^^^^ 

. E. coli derK,^. is preferred, for. among o^iZZ^L^^^^^l^ZT '^"^"^ Q-^*^. esp-iaily 

PatentNo. 4.8iai43. ExampSrof ^rer <ScTf a?2a^^^ SS,^""'"'^.?-^'' '^^^^^ ^.S. 

set forth in AU-A.76380/91 . EP O 459 630 ^Z rToTol^ir^T^rrt^^ reported to have biological activity are those 

« tion is made with regard to the activily<?eachanalSre^^^^^^^ T T ""^m^."^'' ^'^""^'^ "° representa- 

and EP 0 243 153. ^ reportedly disclosed. See also AU-A-1 0948/92. PCT US94/00913 

with an N-terminus which is not nZ^ lS^^^!^^1^^ production of neutrophils are those 

(1993): see also PCT US^^t^ ^ *° ^ ™ • PNAS-USA 90: 5167-517? 

proJSuTSbThSSa mfpSr^Sfhra^To? ^1^ ^ ^ ^^^^^ ^'^ation 

so watersolublesothattheproieTnto'^Sh^hJisISS,^^^ 

iological environment For reductive alMation^f^ymJseTeSSKSd^^^^ environment, such as a phys- 

degree of polymerizatfon may be cOntroHed a^ proSe^for^nTfS^S !^ '^^'^^ «> •'e 

unbranched. Preferably, for Lrapeutic Se of Ji^e^d^r^!^ '^^^^ 

acceptable. One skilled in the art^MI be Sle to sele*^ d^v^'^'?^*'"."' ^" Pharmaceutically 

the polymer/t^rotein coniugatev^iirJ^TefJiri':^^ considerations as whethj? 

proteolysis, and other considerations. For C^CSF S^Ti^arbl l^l!! ^ T^^' resistance to 

Skilled in the art should select the appropnSteSTvf for cS^i^^^o« * "T^ 

selected from the group con^^n^^^^^^^Z^^^'T T ^he water soluble polymer may be 
poly(n-vinyl W^olidone)poIy3SeXC^^^r^^^^^ ^" the Backgmund section), and dextra!; or 

mers. polyoxyethylated polyolsand po^S^S^ homopolymers. propylene oxide/ethylene oxide co^wly. 

about lOOkDa preferably betwin ZSiST^ ^^1' ^y, ? molecular weight is between about 2kDa and 
ene glycol. sorSe mdeiKr«:Silo^%^^^^ 

involve the use of PEG 6000. which lasZLH^^JV^^ ^ mol«:ular weight). Examples 1 and 2 below 

Other sizes may be used. dep^S^T^^^^^^ ^^^^ s/stem. 

the effects, if any on biol<^i«l S«y tfie efsTi^ of sustained release desired. 
ofthepolyethylieg.ycoT'toathSp^'rp^^^^^^^^ 

glyco^niSTaSTS^s? mo'irPoTtLTpl^"^^^ -nopegylated G-CSF conprised of a polyethylene 

P^X anSKrSS^^^^^^^ method Of Obtaining the seLed N-t^- 

example of the present methods involves non-specific pegylatiort and later purification of N-terrrtnally monop^gylated 
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,««=.y (..5 PEG p., pSn^^,"*" - "^"^es „ cbu* n^cSJX^S 

For obtaining N-terminally Deavlated ri-r qp . ^ 

5 methods. ^sdiscussedaboveforSUSSt^SLSrS^^ ^^'^^^ fro", among various 

no l-nking group between the polyethjSne QIvSS^^^TIT"^^^ 2. below. A methodlnvolv^g 

Of protein pharmaceuticals: in vivo pathwa^ of dSSh S^^tll "s described in Inands et al.. In: Stabi% 
Manning. M.C.) Plenum. New YorkTlssi) Afeo S ShI and st^tegies for protein stabilization (Eds. Ahern T and 
Chloride. Applications In "mmunoSfin^ i^,f p^^^^f^ f J^^^ Protein By A^ivation S W 

" Systems, Applications |n Cell Biology BioteSoTl^ pL d ^ Reparations Using Aqueous PhSe 

of^cHor^e. Which results in noltege g^^^^ N.Y.N.Y. 1989.pp. 211-213. inS,lves the Se 

n.^^maybe^cu«to^.produceth4peLti^^^^^^^ 

reductve alkylation methoda '^'^king example involves the use of the preswl 

njon:^:^^^^^^^^^^^ separa«ng this moiety from other 

of pegylated Q-CSF molecules. J=br prSent^ teS,? TnM P^'^*^ '"^^^^'al from a populafon 

by ion exchange chromatography to obt^ nS^^Jnt^^h «h«re pegylated G-CSF is firet se^S 

mu^^^ated materia, having th'e sameapS^^^ch^r^^/b^S!^^^^ o^n-nopegyteted materi^^*S 

s^rated using size exclusion chromalogr^ hy. In this wa^ m i^^^' ^ "»nopegylated itraterials are 

modeled protein (or \n^).?^J^°l T^^^!^- "Z^^^'*' N-ter-nally chemically 

differential reactivity of different types of fZ^^ J^o^ ^., modification by reductive alkylation wLh ex^^te 
■n a particular protein. Under the^ropriate rSn <?X2T^ T^"^^ derivaStion 

to take advantage of the pKa differences between tt^^ amS^ The reaction is performed atpH which allows one 
group of the N-terminal residue of the^ JTlt J2, °' '^'"^ and that of the o^hSto 

to a protein is controlled: the conJugatioTXthe SL' f °* « ^^^^ soluble ^J^ie? 

and no significant modification of other reactive ^'S^i^^^ ^* ^-'^^'""^ °^ the prSS, 

Importantly, and surprisingly, the present irZ^^ f^ -^ ^ ^ "® ^"^^ amiVio groups, occurs 
preparation of monopolijc^^rc^^g^^^ method of maWng a subsLially homogenous 

us,ng omer chemical modification chemi^i^ JSSy cSS?» '"^'"^ as is r%T^ 

stable ttian a product produced with an amide lintel =!2^^h1-^^ ^ '"*age is unexpectedKTmore 

specifically, if polyethylene glycol is usj^ep^^^'i^^l''^"^'^ in«he aggregation studlSbeS; M^^ 

pos«Ny antigenic linkagegro^». andhaJTnJKr^S^ 

out toxic by-products. " ^'y*^™'e«y Erectly coupled to ttie protein moiety with- 

a,^' ■» '««™-™<' " **»» On*«n, so*. o„™,„*«««e a, a., «««.v. 
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reacting a protein moiety havlSg nvJeTSTo^ei^inol^tiS^T ' polymer^rotein conjugate comprised of (a) 
2" condifions. at a pH suitable to selectively a^^^^^ 

so that sad water soluble polymer selectively attach^ to t£a^^^n ? ^'"^ °* ^ P"*^'" "^^^ 

One m^optionally. and preferably for a thei^c^uTt^TJI^L^'^ (b) obtaining the reacfion prodtS^ 
Another aspect of the present invention feftataShrSSS!,^ ^""^ ""^^^^^ted -"oieties. 

polymer to any protein having an «-amino gm^j armS am^,?!^^ 
preparaton of monopolymer/ protein conjuite T?,e term ^ f™* '''P^"^ ^ substantially homogenous 

composition comprised of a single polym«- mdehTatSrj^^^^^ conjugate" is used here to meant 

gates using protein analogs as de^ribed h^-Tn^ -^r^t^^ encompassed are those coriiu. 

wen. Su* rMotion conditions genemiiy^'S X <^SS^SSl™'f «» N-«™in„s of tl« <te,i,«. 

neMed to a*l», optlm* condmons). » iS PH i WohTtl^ o^tj^ l«»"ef 

=.*tX:^srr°=;s,r;rnr:,;2t,^r^"^ 
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adv^geous for its stability in water ^ propionaldenhyde (see. e.g., U.S. Patent No. ^252 m) -s 

tena may have, as a result of bacterially Ces^I^ .I LT f" ONA sequence expressed in tec- 

.|xli«ted abc«.e. peptides are indudSl^a^p^^^^^^ residue with an aZino group^ 

^^^^^^^^^^^ 

ra^o^^^r^i^TnlS^^^^ 

monopegylation. -rhus. other aspects of L prSert iSnn r ^^1""/^"=^^ alkylation methods tor N-teS 
sehsus human leukocyte interfeL. refeSo he^ r-^n^en^' ^ ^.'^'^^ ^ ^'^^^^ her ^n cS. 
occurnng polypeptide, which predominantly indiSi thL^Sno^ °"' °' ""^^^ ^ non-nati^rally- 

ring human leukocyte interferon subtype s^uSkS^^^SS"".^^ '^"^ "aturally-otS^- 

.s no amino acid common to all subh^s^ fJS^ h u ^* °' """'^ °^ *°se positions wh Je mere 

includes any amino add residueSTs ^oTeTZ ^''^"'r"^ occu« at that posSon aiTn no ^ert 

encompasses the amino add sequS:es SlS^J^ ^FN ^ Tpm ^* "a«"rafly-occumng subtype. IFN ^n 

monly owned U.S. Patents 4.695I23 aSTiT^TL^rlZ T^ ^ "^'"'"a which are disdoTed in corn- 
Parent Nos. 4,897.471 and 4.695.623 Je^rd^^^'^l"^ ""^J^t' '"""^P^^^ ^ reference. (^.S. 
IFN-con may be synthesized as described In 1^^^^™^^^^ ?°* ^^'^■"■> sequences enccxfi™ 
polypeptides are preferably the productsTe^rfiwt^l^^^ °^ «andanl methods. IFN-cSS 

into bacterial hosts, espedally That ilSSL iT^/^^f^ sequences, transformed or transfe<Sd 
n«y be purified by Proceduril^ .oTo^e^ST^S^^^ T''-^^"" P^^^^rablyproduc^Tnt^ 

454: 20S215 (1988) for IFN-con,. Purified FN^on^C ^^"^^ ""^'^ ^ ^'-J- Chron^^ 

prises a mixture of methiony) IFN-con, "^^ ^ °* isoforms. e.g.. purified IFN-conV«^ 

(Wein eta... Arp. Biochen. ^^hT^^'STS^^t^^^^^^^ •'^N-con,ti.SablSS'N^^ 
form. Isoforms of IFN-con are separated from Parh "^TI ^' comprise a spedftc. isolated iso- 

to lhc«e sWfled in the art ^ "^^"^ ^"'^ tedinques sud, as isoelectric focu^ J^^^ 

sus i^S;rrLUTsteriS^?oT^^^^ «r Sm"""^"^"^ -'^ 

cation IS usingawater soluble polymer asdW,^Snl^^^ 

may be used for seledive N-terminal chemSl rScfifStion Sf^^K ^ ^'T'^^"* 

con, comprised of an FN con, moiety conneded^?i?N t«r.Sf^ ^^'^^ * chemically modified lEN 

•"a^o'her aspect the priemmeJST^eW?SZ^^^^ 
attached to a protein moiety, and a separate M^Z Srl2,1s^^ ^ ^"^^^^^"^ Qlycol moiety is directly 
include G-CSF and consensus irterf^n ^SiSTJi^T^ ^ "^P^'^'^ are present. The examples 

Wherein the polyethylene glycol n^ie^fe d^^^V aS,^ to G cs?"'2'°" °' ^'^'^ -^'^ 

N^termmally pegyfated Q-CSF moleSes). <^nT^rtT^S^^ r^lT TI' necessarily a population of 

In yet another aspect Of the present iL^oTpr^SS^^e ^Ll^^ 
maceut- cal compositions may be for administrafion toHns!r««„ P^^^^<f composrtions of the above. Sudi phar- 

tration. In general, comprehended b^ tf^ i^on a Sm^^^^^^^^ ot'^er forms of adiSnis- 
monopolymer/protein conjugate pr^ucS^SS^eS toX.t>^ composrtions comprising effective amounts of 

afves. solubilizers. emulsSs. adjuvaS StSor Srs ^^^''".^'^f "f «"y acceptable diluents, preserv- 

(e.g:. Tris-HCI. acetate, phosphate) pH and fo^cl^^nSh^-^^ I?"'"^* "^"^ °^ ^""^ buffer content 

Tween 80. Polysorbate 80) antioSkSte Tn ^ detergents and solubilizing agents (e g 

ryl alcx^hoO anSulWng siSr^(fg^ preservatives (e.g.. TOm'ersd. b^n- 
of polymeric compounSLsudripll^SS 
encethephysc. state. stabi,^..ateo,^r.''e^r^^^^^^^^ 
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Sr^«;^r^- 1^^^^^^^^^^^^^ - OS.. Mac CO.. 

^ded" ^^nrnTr-Sd^^r^St:^ - a .eCca^ent are pro- 

having the hematopoietc biological r*SSl^ Z^Sj ScJ.^^^^^^ (o^ anal'ogs 

reduced hematopoietic or Immune function and moresSS^Tl? !^ characterized b/a 

induced as a couree of therapy tbr other pu^Ses suSl^^S^^ "^"^"P^" ^ may be 

result from infectious disea^such as ^^^Xt^^^l"S^Z'^T°" ^"'^^ ^^-ay 

from bacterial infection. Or. such condition may be ht;ediSoTet,Yo^^,^r ^^^'^ 
tropenia or leukemias. Age may also play a f^ « StZ^!, ^ T^^^"^ '^^^ ^"""^ ^ ^^'^ chronic neu- 
countorreduced neutrophil mobl«^on%:,S^s^ch c^^^^^^^ « neutrophil 

•cal Practice. Morstyn. a and T.M Dexter^s mJ^oi nJS T ^^'^^^ Rlflrastim (r-met Hu G-CSF) in CHn- 
dHfons which mayTalleviated ormSSiSb^SS^^^^^ "'^ Otherless-stJdl^ S^. 

the reduction of lipids (or cholesterol) in ^^Zi S^!TJ^Z^^ polymerA3-CSF conjugates may include 
production of plasminogen activato,s. The m^fs^S^S^PJT^^^t ^= ^'^^^ "^^ '"^ace 

at present. The addition of a water soluble poTy^er S^ch fs^vlhln^!,?^ ""^erstood 
■n that the sustained duration of biological L^ ^^ t^Z ^'^erG C^Zi^ 

Generally, conditions which may be alleviated n^,^Ji^3^1l^^°^ ^ treatment 
interferon are those to which consensus S^^S '^^^T^ Sii^f^^^" ^'^^ Polymer/consensus 
and autoimmune disorelers such as multiple 5^?S Mom^ ' P''°'rfe'^«°" disorders, viral infections. 

24: 761-767 (1990)(ainical use of b^Tr^e ',^^^^,T' Pharmacotherap; 
ons). Methods and .Compositions for «?e treaS Tierjofa^T^^ an overview. Part I. The InteS 

descrtoedinPCTWO92AJ6707.puWishedAplSM 1M2 whi,^^^^ ^"^^'^ "^"^ consensus interferon are 

atlas (A. B. C. D. E) may be treatSsIe usi™ ^eTJ^^J^f^" '"corporated by reference. For example, hep- 
Ple belowdemonstratesthat iayifea chSl'JSiiJS^lS^?^ T"^" •^°'^'="'^- "^^ '^°^ki"9 
chemically modified consens;;r£feroa «"««'«"8 '"terferon has 20% of the biological activity of non- 

dosaS7e!£r .tr^e?;?^?^^^^ emerge reganfing appropriate 

therapeufic context, age and general health of t^e JtSe JZ!' "^'^ '^''l!^ "'"-'Bering the 

tion or infusion, dosage will be between 0.01 pg/t^Sw^ah^ ^i^^^ Proper dosing. Generally, for injec- 
chemical modification), and 100 i^gn^ (based o^ Sme) ^'=^"*"«*'"9 t^^^ "^^s of the protein alone, without 
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ThA Kfli • Kar^w vu«u>«J on Tne same;. • 

peg^t^d'S^srardenSJtd^ir^^^^ 
+ 174amino add version). Example 2 iSSfttneL^^T-^^^^^^^ 

rnethod provides for a suUtant^ly hon^^Ss " T^'^^^"" ^"^^^ ^-CSF. The 

the present reductive alRylation in Ix.rJ^y ^SS^J^^:::^^^'^^ ^ 

A. Prenarntinn nf Rorr^fnpnt Humnn m ftt-^ f7 f ? F 

Recombinant human met-G-CSF freferred to »« vhra^ce- - 
pared as described above accord™ to mlS^ °L I"'? to time herein) was pre- 

porated by reference. The rhQ.CSFlm;^Z:.™:r. t^f-f P^^' ^-S". ^o- 4.810.643. which is herein Incor- 

acid sec^ence (encoded by the DNA sS^;^^^^;^^^;^^^^ 
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ATG ACT CCA TTA GOT OCT C3CT TCT TCT CTG CCG CAA AGC TTT CTG 
^^^^GPASSL PQSFL 

CTG AAA TGT CTG GAA CAG GTT CGT AAA ATC GAG GGT GAC GGT GOT 
/-^CLEQVRKIQGDGA 

GCA CTG CAA GAA AAA CTG TGC GCT ACT TAG AAA CTG TGC CAT CCG 
Q E K L C A T Y K L C H P 

GAA GAG CTG GTA CTG CTG GGT CAT TCT CTT GGG ATC CCG TGG GCT 
E E L V L L G H S L G I P W A 



GGT TGT 



CCG CTG TCT TCT TGT CCA TGT CAA GCT CTT CAG CTG GOT 

^ ^ ^ C P S Q A L Q L A G C 

CTG TCT CAA CTG CAT TCT GGT CTG TTC CTG TAT CAG GGT CTT CTG 
LSQLHS GLF LYQGLL 

CAA GCT CTG GAA GGT ATC TCT CCG GAA CTG GGT CCG ACT CTG GAC 
QALEGISPELGPTLD 

ACT CTG CAG CTA GAT GTA GCT GAC TTT GCT ACT ACT ATT TGG CAA 
"^^Q^J^VADFATTIW -Q 
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CAG ATG GAA GAG CTC GGT ATO OCA CCA GCT CTG CAA CCG ACT CAA 
QMEELOM APALQPT Q 

GOT OCT ATG CCG GCA TTC GCT TCT GCA TTC CAG CGT CGT GCA GOA 
°AMP AFASA F QRRA G 



GGT GTA CTG GTT GCT TCT CAT CTG CAA TCT TtC CTG GAA GTA TCT 
" ° V L V A S H L Q s F L E V S 

TAC CGT GTT CTG CGT CAT CTG GCT CAG CCG TAA TAG 
Y R V L R H L A Q p . . 



25 



30 



■B. Preparation of P^r^yin^^ r^^c^p 



XKSO^O reservoir, bed volwrne of mo'^^^SeiT^c^^A g^SJ^^ ^'""^-^ ^''^'^^ 

washed with 3 column volumes of buffer The a^Z,7cZ^ ^ mM sodium acetate. pH 4.0). The columr. was 
sodium acetate. pH 4.0. 1M NaCft ^7s c^^^l^^^^,"^"'^ ^ "^^^^ gradient from 0^23%-buffer B (20 mM 
100% buffer B and reequnibrated^ 3 cotrvo^^s crf^^LT^ T ^""^ 
8 ml/min. The eluent was monitored at 280 nm arS 5 mltS^L *^ *® ««« maintained at 

monopegylated species were pooled ac^^i^to RGURE ^^1^^^^ '™«^"al 
Starred cell using a YMIO 76 mm membr^e ^ concentrated with a 350 mL Amicon 

aratrsr;^S"i:s^:::°:^^^^^^^ 

ml Pharmacia SupeJjex 75 HR 16/6n^mn1q^^SeJSo mM ^'"^'^^^ 

1 .5 ml/min for 100 min. Two ml fractioS w^eSiS TTiflT^^ "^^ ^* 

Fractions from separated peaks were a^ SSL^^ 2fl? ^ 1^?^ 280 "m. 

yields for each peak. subiected to analysis. The table below compares the proportional 
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TABLE 1 



Relative Yields and Site of Modification 


Site of Modification 


Rgure 1 A Reference 


Relative Yields 


N-Terminus 


PeakIA 


3 


Lysine-35 


Peak2A 


2 


Lysino-41 


Peak3A 


1 



Under tt,ese conditions, the lysines at positions 1 7 and 24 probably were not significantly pegylated. 
D. Char^cterizafinp 

. Phy HPLC^J^ErnTLC^^^^^ '°t'^^^ (^S- 1 B, (2, S.e exclusion chromatogra- 

(Figure 4). and (5, in JUng fn SS^^g'^^SA ^iSS^ ^ '^^"^^^ ^"^^ ''-^^ 

unpegWated^ltaSoug'J^ e^S^^eT;^^^^^ remainder ptStSly Sing 

to the percent moncpegylatll ^^TTZ tTel S ^ Tl^ "^^'^ ""^ °* ^^y>- 
35. and pegylated at iS 41). ih^N-^Tr^ ^ £^^nJ^"^!^ (N-tenninal. pegylated at lysine 

the lysine 35 pegylated materia being SStf^^Jj SSaiiSrSS^ 1'^'%*^" monopegylated. and 
ditions. To summarize, the following rtSHS? ^ "^'^'^ ^ 



TABLE2 



Percent Composition of N-temiinally pegylated G-CSF 





Non-Reduced SDS 
PAGE • 


SEC HPLC 


N-Terminal Sequencing* 


Mono-pegylated G-CSF 


97.44 


99.43 


96.6 


Unmodified G-CSF - 


2.56 ■ 


0.57 


3.4 



. ' ~ «=M«s"wng. as aiscussed loJa is not here considered auantiiativa a<; thof» 



TABLES 

Percent Monopegylated for Three Species 



N-terminal PEQ-GCSF 
(RI/UV=r.96)* 



LYS35 PEG-GCSF* 
(RIAJV=.72) 



LYS41 PEQ-GCSF 
(RIAJV=1.12) 



Non-reduced SDS-PAGE 



97.44 



77.41 



SEC HPLC 



99.43 



93.38 



100.00 



99*96 



• RIAJV refers to the Index of RefractionAJIIraviolet light absort^nce ratio, and is used to estimate the number of ooi- 

tion for polyethylene glycol and an ultraviolet absofbance for protein. 
Note that this species is unstable under the assay conditions used. 
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meter with Image Quant. ^ ^ scanned using a molecular Dynamics Densito- 

we,^i:r?a^^ s.e, ,n.uCed molecular 

lysine found at the 35th 4idue fom ft^ nSS, ^0^0^^^,?^"! ''^^ Pegylation site at ^e 

with the pegylation site at the lysine found J l^^e m?^"' °' monopegylated G-CSF 

Lane3. containing the N-tenn.na,ly monope^;i;tL'rat;Srs;o^^^^^^ '"^*''°™- ^ 

Wa^^g^SS g-gg^^S ; ^^^^^^^ ^ ^^^-"^^^ - -led out u.ng a 

minutes. The signal was monitored afio nm ^ ° '""""^ phosphate. pH 6.9. 1ml/min teTao 

cates substantial purity among Se separSL'SlSs^^^^^ 

^SSa^^e^a^TS^^^ -^-^^^ 1". "Mono-PEG-a-. and 

dned and reconstituted to a'^oncStraSn?? ^ ZT'lr, """"^"^ ^"^^ ^'^'^ =P««5 ^ 

1 mM EDTApH 8.4. Samples were then S-^rtSeS^^ '^'^ ^ Guanidinum HQ and 

20minutes. Samples werethendesalteduSgS£a?5Q^^^^ 

After desalting and buffer exchange samole cSicTS^f? QuKk Spin Protein Columns and buffer exchanged. 

Endoproteinase SV8 digestion. S^j^^^eTgetSi^^^rvs^ °- ^"1^ """^ "^-^^ 

hours.(c) HPLC peptide maoDina Pmtair, (enzyme to substrate ratio of 1 :25) at ZS-C for 26 

de sizk 300 A ^^^^'^^IZ^^^V^'SS^ ^ C4 column (4.6 x 250^ mm. slZ^. 
Peptides were manually c^JllecS^driS inT&Sd^ac fo?,^^^^ ^ l-near gradient of acetonifnie in O.liTpA. 
erence standard. 0) (FIGURE 3A) for "Mo^ "pE^r^S n^^^^ ^ --P-e^ to a ref- 

minutes diminished and a new oeak aonaaraH c !^ terminally mono-pegylated material), a peak at 57 3 

pegylated material). ther:::^a'SS^^S^eak^4^ 

new peak eluted at 66.3 minutes- fiii) mSunB S^Ur^^ * '^^^ ^"^ 30.3 minutes, and a 

at retention fime of 30:3 minuT^ ^^i^ Sg aS^L nL p°ika^^ P^^*^ 
only significant differences in the samptT,^;^"!^!^^ 66.4 minutes. These peptides were the 

of the peptide at 86.1 minutes dueSn^giSn Sienc^ .rMT*^^^ 

"new" peptides in the above maps were N^ermS "f^^f^tf^ ^gT^' °f ^ 

sfituled in 0.1% TFA and sequenced on an AbTS^™ for identification. The dried peptides were recon- 

mmeriao. 60% of the W peak^T^S mi^SS^s 

indicating that the N-temiinal meWohyl rrsSffe^iS kv^^ 1^^^ ^® was less than 5%. 

initial peptide should have result^ ^z!^^^ w^.u ^^^^^"^ Slycol molecule. It is noted that this 

the polyethylene glycol fr^rX Strrr^S mSlv^^^^ Weld obsenred may be from detachment «^ 

of the N-terminal peptide. M-T P-L^'^^^k? Pr-Mo^ pp^^^^^^^ ^""^^ ^^^^ *at 

total peak volume was a^llected fo7the p^k at^ ^r^^^V^ '^'"^ ^ '^''^ <^ 
lysine 35 was significantly low. indicating Sv2ton at^SS;T«f^^' sequenced for 9 cycles. The recovery of 
the omer residue, indica/ng n,; moSiSSTS^ s pcJib^Te p^^^^^ Lfso rj^^Jt^".' was consistent with 
compared to the correspondino neak in the .;tenHarH riZI" P^^°^ ^t 30.3 minutes decreased in peak height 
the peak area of the^rr^fnSS^ie^^^el^^^^^ ^* .^'^ ""^^ « °^ 5^-5% °f 

"IVIono-PEG-3", the lysine 41 material ^% f^. ! ''f ected for this speaes was K-L-C-A-T-Y-K-L For 

utes was sequenced^S cyd^ ^1^^ st^e^^e^'it^i^^^^^^^^ T^K^.^S' ^LT"' 

and 41. The recovery of lysine 35 was <^n^^ ^^ K-L-C-A-T Y-K-L. and contained lysine residues 35 

nificantly lower indi,;^tini^:^ZTat%i;^r4r RetS-^^^^^^ ?e"T i^ N^f^rT^ '^'"^ '^"^ 
rial: "Mono-PEQ-2- is lysine 35 oartia^lv oJaJ^^ltJ^^^M -ka t^^l s N-terminally monopegylated mate- 
comparing both the refeSnce ^da^ nonTeSSed G CSR ^^^^ ' "^"^"^ 

=^^eX^^r.ett™ 

a s^l an^^unt of ^•^^^rV^ZZ'^^Z'.^ 
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pegylation. 

4 In vitro acHvitv. The material v«s active. FIGURE 4 illustrates the results of jnvto assays. As can be seen, the 
N.terminallvmonoDeaylatedrTiateriaihad68%oftheacfivityofrK)nHTXxlifie^ , ^ . 

mM^^iSsfLMl bioassay is a mHogenic assay utilizing a G-CSF dependent done of munne 
cell. SKe^ m^^iniSl^L^ oLum containing 5% PBS and ^ r^ ^^-S'SlLl^fS^^ 
tion cells were prepared tv rinsing twice with growth medium lacking rhG-CSF An extended twelve point rhO^SF 
SSd^I^eS^^^arL. raiding from48to .5ng/ml (equivalent to 4800 to50 \UMy Fourdilutons. ^estimated 
^SS^ellwi pcLn of the^ard curve. (1000 to 3000 lU/ml). were prepared for each sample and run 
n SlSr Became .J^^heir apparent lower aclivity.in vitro, the pegylated rhG-CSF samples were diluted approx- 
i2 M-to trSs less. A volSe of 40ml of each dilution of sample or standard is added to ^propnate we^ of a 
Stettm^aofter plate containing 10.000 cellsMell. After forty-eight hours at37-C and 5.5% CO2. 0.5m^O at 
Zm-^nZSli^e^^^^ to each well. Eighteen hours later, the plates were then harvested and courted A 
?i?re«oV2^u%too^ 

S fi?n the linear portion of the standard curve was performed^ ^^^^^^^ • 
samoles were determined using the resulting linear equation and correcton for the dilutton factor. 

bSS ResuTts are presented In FIGURE 4. As can be seen, of the three monopegylated speaes. N-temn- 
nally monopegylated G-CSF demonstrates the highest in vHro biological activity. 

5 |n>dyoac!isfl^ N-terminally pegylated material. TTiejiijffiffltesting^ 

LS^J^oSJiSTgolden hamsters with a 0.1 mg/kg of sample, using a sing e subcutaneous .n,ert»n. 

"urlSfals wereSbjecteTto terminal bleeds per group per time point. Serum ^^.f^^^^^^^ 
plete blood court on the same day that the samples were collected. The average whrteW^^^ 

culated. AS can be seen in FIGURES 5A and SB. the response from each "^e"^' P^*«f °2 , ^^^"j^ 
single subcutaneous injection of 0.1 mg/kg. Two of the monopegylated matenals (N-tem^nal ^ys^^ show«l 
pXSd^onses. While the response for the protein pegylated at lysine-H showed ""cre^ .n .n ^vo a^- 
STo^JmiSiedrhb-CSFOndeed it shows less. FIGURE 58). T^^^^ 
XLe^lmdecule can dramatically alter the therapeuticprord^ 

al^tei e d^ert upon the sfte of modification. (The net average WBC area ^^^^^y^^^/^l^^T,^ 
. sinarsubort^eous injection (calculated accoiding to CRC Standard Mathematical Tables. 26th Ed. (Beye^ W.H.. 
C^^STa. bSfILSS. FL 1981. p. 1 2^'was similar fbr the Lys-SS and N-terminal monopegylated spe- 

des.) 
F .QtaMlitv Studies 

in addrtion. stabHity studies were performed on the N-terminal and Lys;^~P^JJ^^^^ 
rrhe Lvk.41 material was not used as it demonstrated no addibonal activity beyond immodified G-CSF)- ' 
^ S^L2^2i^eT2 SeTt^Sv pegylated G-CSF is unexpectedly more stable upon storage than «ie o«ier 

"'"SS^St'S-ferSn^ifpegylated G-CSF and lysine-35 monopegylated G-CSF were studied in two pH J-efe pH 

sample was considered to be stable for that length of time. 
Results : Results are illustrated in FIGURES 6A-6C. 

similar to that of unmodified G-CSF 

. « u A n »♦ A»r PH 4 O and 4»C provides something of a control illustrating relatively steble 
(b) Extended duration at pH 4.0 at 4 C. PH 4.0 ana * yP™*" " . gpecies. the break down of the 

conditions in that the N-terminal spedes shows no degradation. Fbr the Lys 35 spec es. 
material is still occurring, but at a mudi slower rate. 
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EXAMPLE p 



nall,ctert<»ll,m,dffiM™«erial, WaiTini S^*^^ in Mrro ol yield of N-tenrt- 

s««.%-n^«,.,op^c«.ed»™.»LTl£S'rreTrCrS^^ 

p^ir °~ » ^^12^^ s-s^^^^s^rsj^reSr 

Alle, to bou,, Ihe SEC HPLC analysis MMe^S^I, ° '" " P" 6 = « 1 ml/n<n. 

QCSF dsdvanve. TOs can be seen in pKire f SL^^IS;^?^ '"'.'^ ^ «" mono^lPEO. 

>l=sort»nce al A2S0) aM sl»»s the Beak *SoM8W ^^^^ (as del«-n«>ed b, 

acted O-CSF eluung at 9.78 minijes. "^»"'8«'"«e»as nonopegylated &CSF.andaminwp.ako(unre- 

moi^i^SSS J^';^"^ ^ N^<»ys«Cnin«y, este, o, MPEG. T.e , 

Ihe =<<un„ at a llo» rate Of , SnlS^b^^'SiS^^^^^^ 
l>u(ler.Th»,alinea.w™ini«oM5«S!^^^^^''^ 

tollt.elufell,epM*niJo(,™,^i„gJteT4X ' "NaCI,»«su„d 

B. Analysis of Mon^pogyi gted G-nfiP 



60 



. Molecufar Weight 



«»iSs2:^rsrnr'iS,sT^^£rc^ -«< 

below. M«;iromeiry. ana equilibnum centrifugation. These results are presented in Table 4. 
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MW ultra- centrif uga- 
tion 
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resulted in ren^.of the polyeth^e^e gtyS^^ ^" "^'""'^ °* N-terminal methionyl resWue 

2: BiQlo^lrfil 

was calculated as the area under the WBC/Hme oZVattT^^^^ V^. "^"^^^ non-derivatized G-CSF 
the MPEQ-GCSF derivatives was expressed a^^eTerc^ntJ^wSl!!! '^"•ve. Relative bloactlvity of 

This is illustrated in FIGURE 9which is a L-TnhT^ « compared to unmodified G-CSF. 

MPEG-QCSF conjugates PrJr^T^eS^^'^SS^^J ^'^^^ 
weights (6kDa, 12kDa. and 20kDa). /JcSto^en k?S^™S"f^ "? Mehydes of different molecular 

molecular weight of the polyettrylie gl^l motet ufen^?^? ^ "11"^'^ ^''"^^ * 
1 2kDa achieved a sOghtfy h^h^count'lJ^n dl^l^e S ^^S, Jd^ ^ 

3. Stability 5^ u^i^^ 

tionhe;:;:rc::?^r*^£^^^^^ 

chemistry was tbuiJto be s^t^e^ ^^^7^'^^^' ''-'^J^^ Pegylated G-CSF using ^STe 
chemistry as described in Exampte 1) ^ N-term,naIly pegylated G-CSF with an amWe linkage (NHS 

tratio^g-rJiJ:rrs-^ci?^^^^^ 

pared as in Example 1 . and the amine nr^S?^^^^T^J°-^^'*'- ^'^''''^ ~"i"gate was pre- 
fer eight weeks at 45-C. At the end of eight we^S,ed!!rl« ^ " ^"'^ ^- ^ °* stored 
matography and ion exchange chrom^Si^V^ asgregatron was detemrtined using size exclusion chro- 

becaS^rp^iSnrlTpfirj?^^^^^^^ methodls advantageous over aceylation 

table below shows the percent rtrii^irSj^ ^^STZ^^ ^ ""^^ ^'^^ temperatures. The 
sion chromatography (SEC) or ion^^^^ ^ "^'^"^^ ^ -^^rials using size exdu- 



TABLE 5 



Sample: 8wks. 45*»C 


% Main Peak SEC/IE 


Amine 


82%/ 84% 


Amide 


37%/ 65% 



* This is relatively tiigh because ion exchange 
does not allow for full analysis of the aggrega- 
tion. 
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tion of this population. ^ nomogenous population of monopegylated IFN-con,. and cha.acteriza- 

abo.rZri:SS;^^^'^^^^^^^^ ^ ^ as set fer^ 

above, although PEG is used here. For p^S SoS S^eS ISL'Sk^^'^h^*^ «^ 
may be used (PEG 12000 was selected foTease in haSiinn o„w!. ' fthough any water soluble PEG species 

modification are available (such as^etZSb^ ^^H^^^r^'^^i' ^ ^"^ means for chSmical 
Pegyla^on. the^es^rj^ al^Sri'Satd^iTe^rnlTS^^^ ^ 

A. Preparation of CQnft<»pc» ,s Interfftr^n 
ratecl'^jTSn^T^rrj^^rus^^^^^ 

was p^duced by expression SL^enoS oLAtntSZ°^ ^otS''"'''^"^ "^^ 

"a ^"•^'^•noactena. and contained a methionyl residue at the N-tem»inus. 

B. Pegylation of Conspng.. ^ Interfamn 

!*ne siTOl aJdehyde (MPEQ)(a,«as,e mol^ib, wi«t??2 MM ' 0<m«ha<«>jly«h. 

oratories). commn. sucn as PLRP-S (PL Separation Sciences Polymer Lab- 

at^eiiVurSbrr^^^^^^ 

brated with 20 nrM sodium acetate buffeT. pJfTS^^aS^I^ ° f "T^^"^ (Pharmacia) equili- 
ml/min and the unreacted MPEG aldelwde elut^ ^ °" a* a flow ratrof 1 
minute gradient fram 0% to 75%^ 20 mSlSSf ^« 3^^^^ ^« « linear 420 
tein-polymer conjugate at 4-C ' ^ * «»^™"9 1 M NaO was used to the elute the pro- 
Fractions containing the mono-MPEG-IFN-Con, derivative were pooled, co^^^^ , 
Q, Analysis of MonnnAoy t^ l ^ Consent. « Ir^ ' ^ ^'^ 

1. Homogeneity 

or4ro?.';3Sier?gTj^^ -iugates was determined by SDS-PAGE using 10-20% 

To cha-acterize the ^Se s5H,5Sc ?J2?2t t':^^^ band at MW 35 kl?a 

10^0 (Phamiacia) gel filtration colui^n^^sTJ roSs t2e deLS^^^^ "^"^ * ^ 

gel fBtation standa«fs served as glotuiarprotSia^^^^^S "^^^^^"^ ^« B'O-RAD 

termIS ptiri^n'cKS pS m^r''^"''^'""^ ""'"^^ ^ -^^"^ 

P Ja^°??e*!SSa, w^^^^^^ W^wr '^-♦--'f'^?'"*"' -^-^a'. materia, was not 

uation. one may wish to use o^^r S^f S^^^^f^^^t.;^^ 1?^ N-tem«nus. Tlius. in this type of sit- 
or sire exclusion chromatograply' ^ unb'bcked material, such as ion exchange 

2. BiQlQQira|,a^^|jYftY 

bioa^>:^^Ssirc3:L\^;Tr^^^^^ 

arrtviral bioactivl^rS^cSeuTSs "^""^P^-'^-Con, conjugates was determined by measuring their 
it was found that the mono-MPEG (12 kDa)-IFN-Con, conjugate shows 20% injdto bioactivity On U/hig of protein) 
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described above. ^ "^^^ '^s'^e used in the reductive alkylation method as 



The molecular apparent molecular weights 



wereastbllow: 



Conujugate 


Apparent MW by Gel Rl- 
tration 


Apparent 1^ by SDS- 
PAGE 


monoMPEG (12kDa) IFN-coni 


104.0 kDa 


35,6 kDa 


monoMPEG(20kDa) iFN-con^ 


175.1 kOa 


55.4 kDa 



peaks: 



^alysis of the IFN^n, 20 kDa PEG conjugate using FPLC 



ion exchange chromatography resutted In three 



; and 



MonoMPEQ-IFN-con, : 66% of the total area (elutfng at 265.93 mQ 

Protein aggregate and oligo MPEG-IFN-con, conjugate: 24% of the total area (eluting at 238.42 mO: > 
Unreacted IFN-con,: 10% of the total area (eluting at 328.77 ml). 

and:::s^rrSo°r.^r^^^^ 

equivalent variatons Which come within S'e sC^^,^^^^^ 
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SEQUENC2. LISTING 

(1) G2NSPAL XNTORHATION; 

(i) APPLICAOT: AMGEN INC. 



(11) TITLE or Hn^KTIOK: H-Tex:^i^ally Chemically Hodifled Pxotein 

Coa^oaition and Methods ^^oz^xn 

(Hi). NUMBER OP SEQUENCES: 2 - * 

(Iv) CORKESPONDENCE .ADDRESS: 

(A) ADDRESSEE: Amgen' Inc. 

(B) STREET: 1840 Dehavilland Drive 

(C) CITY: Thousand Oaka 

(D) STATE: California 

(E) COUNTRY: USA 
(E) ZIP: 91320 



(V) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy diak 

(B) COMPUTER: ZBH PC conpatible 

30 OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patentin Release #1.0, Version #1.25 

(vi) CURREjrr APPLICATION DATA: 
(A) APPLICATION NUMBER: 
35 (B) FILING DATE: 

(C) CLASSIFICATION: 

(viii) ATTORNEY/ AGENT INFORMATION: 
(A) NAME: Pessin/ Karol M, 
40 (C) REFERENCE/DOCKET NUMBER r A-286 

(2) INFORMATION FOR SEQ ID NO:l: 

45 (1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 531 base pairs 

(B) TYPE: nucl^eic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



so 



(ii) MOLECULE TYPE: cDNA 
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(xi) SEQUENCE DESCR1PTXC3N: SEQ ID N0:1: 
;.T«CTCCAT TXGGTCCTGC TTCTTCTCTG CCGOUAGCT TTCTGCTGA^ ATGTCTOC^ eo 
CAGGTTCSXA ;UU.TCX:*G6G T<«^^ 

AAACTGTC^C .«:ca^ OC.G^^^ '^^^ 
CCGCTGTCTT CTTOTCCAtC TOUUSCTCTT CGCTGGCTG GTTGTCTGTC TCAACTGC^x 240 
TCTOC^CTGX TCCTGXATCA GG<^CTTCTG CA^U^t^ 
0«CCG*CXC TGGAC^CT GC«^^^ 

CAOA^GAAG XGCTCGGXAT GGCXCCAGCT CTGOUCCGA CTOUU^.^c TATGCCGGO. " 420 
TTCGCTTCTG CTTCOVGCG TCGTGOU^^ GG.GXACTGG TTGCTTCTCA TCXGCAAXCT 480 
TTCCTGGAAG TATCTTACCG TGTTCTGCGX CATCEGSCTC AGCCGTAATA G 
(2) mrORMATlON FOR SEQ ID NO:2': 

(i) SEQOENCE CHARACTERISTICS: 

(A) LENGTH: 175 amino acids 

(B) TXPE: amino acid 

(C) STRANDEDNESS: single 
a» TOPOLOGY-: linear 

(ii) MOI^COLE T»E: protein 
(Xi) SEQOEMCE DESCRIPTION: SEQ ID N0:2: 

Met Thr Pro Leu Gly Pro Ala Ser Ser Leu Pro Gin Ser Pl.e Leu Leu 

. 10 . IS 

I.y» Cy, Leu Glu Gin Val Arg Lya. lie Gin Gly Asp Gly Ala Ala Leu 
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25. 30 

Gla Glu Lys Leu Cys Ala Thr.>,, eys His Pro Glu Glu Leu 

40 • . 45 . 

val .^u Leu Gly His Ser Leu Gly He Pro Trp Ala Pro Leu Ser Ser 



55 



60 



g3 Pro ser Gin Ala. Leu Gin Leu Ala Gly Cys Leu Ser Gin Leu His " 

'° 75 80 

Ser Gly Leu Phe Leu Tyr Gin Gly Leu Leu Gin Ala Leu. Glu Gly He 
« 90 95 



20 



EP0 822199A2 



Ser ?ro (?lu Leu Gly Pro Thr Leu M? Thr Leu Gla Leu Asp Val Al. 
^ 100 105 HO 

A3P Phe Ala Thr Thr tie Trp Gin Gla Met Glu Glu Leu Gly Met Ala 

■"•^^ 120 i2S 

Pro Ma Leu Gin Pro Thr Gla Gly Ala Met Pro Ala Phe Ala Ser Ala 

135 140 

Phe Gin Arg Ar,g Ala Gly Gly Val Leu Val Ala Ser Hia Leu Gin Ser 
" 150 155 



160 



IS 
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Phe Leu Glu Val Ser Tyr Arg Val Leu Arg His Leu Ala Gin- 



1« 170 



Pro 
175 



Claims 
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1. A process far preparing a N-terminally monopegylated pofypeptide comprising the steps of 

SlSlSShXTa V^^^ :r'"^ ^ alpha-amino-group at its N-terminus with a water- 

(b) separating the N-terminally monopegylated polypeptide from the reaction mixture. 
SSlJ^^oS'"' *° ' """"" the polyethylene glycol used has a molecular waght of between about 2 
^ . l^a'S.^'^f *° ' polyethylene glycol used has a molecular weight of between about 6 

Sy^STe^S^"""' *° °' '^'""^ ^ *° " ^« Po'yet^ene glycol used is a methoxy polyethylene 

" Xis»or"sS^ur;:;o"S.^^^ 

6. Aproc8ssacco«lingtoanyoneofclalms1to5wherelnthepolypep«deusedisconsensu^ 



8. 

so 9. 



A process according to any one of claims 1 to 7 wherein the separation step (b) comprises a purification. 
XT^'StS^t Sro^^t^'^^^^ ""^''^^ Chromatography of the reaction 

1 0. A N-terminally monopegylated polypeptide. 
ss 11. N-tennjnally monopegylated consensus alpha^nterferon obtainable according to any one of claims 1 to 9. 

1 2. A pharmaceutical composition comprising a N-terminally monopegylated consensus alpha-interf eron according to 
Claim 1 0 or 1 1 . 
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Fig. 1 B 





Lane No. 



Lane No. Sample 



UQ loaded 



MW Protein Standards 

rHuG-CSF Std 3.0 

SCM-PEG-GCSF Reaction Mix 1 0.0 

Species 1 (N-Term) 10.0 



6 



Species 2 (Lys-35) 
Species 3 (Lys-41) 



10.0 
10.0 
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Fig. 2 



SEC-HPLC Profiles of 
A) rHuG-CSF standard 
B SCM-PEG-GCSF Reaction Mixture 

C) Species 1 (N-Term Derivative) 

D) Species 2 (Lys-35 Derivative) 
(E) Species 3 (Lys-41 Derivative) 
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Fig. 4 
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N-Term Lys 35 

(unstable*) 

Site of Modification 
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Lys 41 



* contains de-Pegylated rHuG-CSF, generated during storage. 
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Fig. 6A 



N-temn monopegylated G-CSF, pH 6 




xlO^ minutes 
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Fiig. 6B 



Lys 35 monopegylated G-CSF, pH 6 
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Fig. 6C 



Lys 35 monopegylated G-CSF, pH 7 
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